The evolution of the crystal structure and some magnetic properties of the heavy fermion material CeCu 6-x Sn x (x = 0, 0.25, 0.65, 0.75, 0.85 and 1.0) has been studied by powder neutron diffraction and by specific heat measurements. The substitution of Cu by Sn suppresses the temperature induced orthorhombic to monoclinic transition, known to occur in the pure CeCu 6 phase. No structural phase transition has been observed in these samples as a function of x but the cell volume increases considerably in an anisotropic way. Sn occupies preferentially the special Cu crystallographic site which is next to each of the four Ce atoms in the unit cell. The transition to antiferromagnetic order, characterising the samples with higher x, is sensitive to both x and magnetic field. The results are discussed in the context of the competition between Kondo and RKKY interactions in disordered or not heavy-fermion systems and reveal an interesting interplay between composition, structure and magnetism in CeCu 6-x Sn x .
Introduction
CeCu 6 is a well-known heavy-fermion material characterised by an exceptionally high electronic contribution (γ) to the specific heat of about 1.6 J/mol K 2 for single crystals at T = 0 K (ref. 1) and Fermi liquid behaviour. Since its discovery in 1984 (ref. 1) it has been extensively investigated; especially its physical properties were probed down to 250 μK. The material does not superconduct but below 1.5 K it exhibits temperature independent magnetic correlations (ref.
2) and it orders antiferromagnetically at 2 mK (ref.
3). CeCu 6 is characterised by a rather unusual for a heavy-fermion material, structural phase transition from an orthorhombic crystal structure (space group Pnma) at room temperature (RT) to a monoclinic structure (s. g. P2 1 /c) at around 230 K with a monoclinic angle of β ≈ 91.58° (ref. 4, 5, 6 ). Since such transition was also found in the nonmagnetic analogue LaCu 6 at much higher though temperature (around 490 K) (ref. 6) , it was concluded that electronic effects involving the 4f electrons are not responsible for the structural phase transition, i.e. the lattice degrees of freedom are not related to the heavy-fermion properties of CeCu 6 .
Interestingly, Au-doped CeCu 6 exhibits different behaviour from its parent compound. Since the Au atoms are larger than the Cu ions, the crystalline lattice expands and therefore substitution of analysis by powder neutron diffraction with specific heat measurements. We mostly focus our study 5 to the samples with high Sn-content where an antiferromagnetic order has been reported to take place. 
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Results and discussion
3a. Crystal structure
The existence of the series RCu 5 Sn (R = La, Ce, Pr, Nd and Sm) has been first reported by Skolozdra and co-workers (ref. Tables II and III We now turn to the temperature dependence of the crystal structure of the compounds is observed for a, b and c respectively. This observation demonstrates that the temperature induced expansion of the unit cell, involves all the lattice parameters and it is not isotropic.
3b. Specific heat measurements
The specific heat C p of CeCu 6-x Sn x (x = 0, 0.25, 0.65, 0.75, 0.85, 1) has been measured at zero magnetic field down to temperature of 0.4 K. The specific heat of CeCu 6 , plotted as C p /T versus T 2 ( Fig. IV) , exhibits a rapid increase of C p /T below ≈ 7 K which is quite typical of many heavy-fermion materials and is in agreement with the previous studies of CeCu 6 
Concluding remarks
CeCu 6-x Sn x is an interesting system to investigate the competition between the two basic types of interactions in heavy-fermion systems, the Kondo and RKKY interaction. Our study, 12 focused mostly on the highly doped samples (where antiferromagnetic order takes place), revealed that no structural phase transition occurs in these samples as a function of x or temperature.
However, the substitution of Cu by Sn increases considerably the cell volume (because the Sn atom is bigger than Cu), provides higher concentration of conduction electrons (because Sn has more valence electrons than Cu), and modifies the local structure and chemistry around the Ce atoms (since Sn occupies preferentially the special Cu site which is next to each of the four Ce atoms in the unit cell). The result of these three effects is the progressive dominance of the RKKY interaction over the Kondo interaction and thus the establishment of a long-range antiferromagnetic order of the uncompensated moments. This order is most robust in the ordered material CeCu 5 Sn and therefore higher magnetic fields are required to suppress the magnetic transition.
While further experiments on the crystal/magnetic structure and on the physical properties as well as band structure calculations would be valuable to establish an accurate Doniach's phase diagram of T vs x of CeCu 6-x Sn x , the present results unravelled a very interesting structural chemistry behind the physics of this system and a remarkable interplay between its composition, structure and magnetism. Whether this interplay can be further tuned by control parameters like pressure or higher magnetic fields remains an open interesting question. T. The inset shows the evolution of C p versus T for the same fields. 20 
